Pacharán" is an aniseed liquor-based beverage made with sloe berry (Prunus spinosa L.) that has been produced in northern Spain. On the other hand, maqui berry (Aristotelia chilensis) is a common edible berry from Chile, and currently under study because of its multiple beneficial effects on health. The aim of this work was to design a new aniseed liquor-based beverage with maqui berry, as an industrial alternative to a traditional alcoholic product with bioactive berries. The characterization of its composition, compared with the traditional "Pacharán", and its evolution during maceration (6 and 12 months) showed that the new maqui liquor had significantly-higher anthocyanin retention over time. More studies on the organoleptic properties and bioactivity are underway.
Pacharán is a traditional alcoholic beverage obtained by maceration of sloe berries (Prunus spinosa L.) in an aqueous ethanol liqueur (25% alcohol by volume, approximately) that contains sugar and essential oils of aniseed (Pimpinella anisum L. or Illicium verum H.) [1] . Currently, industrial production is located in northern Spain, primarily Navarra, where it has been a typical and traditional digestive drink since the 1400s. According to data from the Spanish ministry, Pacharán production was approximately 5,000,000 L in 2010, being the second largest spirit liquor produced in Spain with a geographical indication [2] . Most relevant studies cite sloe as being astringent, diuretic, and purgative [3] , as well as being an antioxidant and anticholinergic [4] . The beverage has an intense and attractive red color, owing to the anthocyanin contribution of the sloe berries during maceration. This group of naturally occurring pigments is of growing interest, not only for technological reasons and their organoleptic properties, but also because of their potential health-promoting effects, as suggested by the available experimental and epidemiological evidence [5] .
Maqui berry (Aristotelia chilensis) is a common edible berry from central and southern Chile, which is also a source of natural colorants due to the presence of anthocyanins. Various reports have linked maqui phenolics with high antioxidant capacity [6] , cardioprotection [7] , neuroprotection [8] , and antidiabetic effects [6] . With the aim of producing new products with the potential for health-promoting benefits, besides a tasty and pleasant experience for the consumer, an aniseed liquor-based beverage with maqui is being designed and compared with a traditional Pacharán liquor for its phytochemical composition and the evolution of this composition during maceration (6 and 12 months).
Regarding the traditional Pacharán, two cyanidin-glycosides (A7, A9) and two peonidin-glycosides (A10, A11) were identified; these compounds are characteristic of sloe berries (Table 1) [3, 4] . The new aniseed liquor-based beverage with maqui berry exhibited all the anthocyanins reported for the berry, which were glycosides and di-glycosides of delphinidin (A1, A2, A5, A6) and cyanidin (A3, A4, A8), in accord with previous reports [4] . The levels were significantly higher than for the traditional Pacharán (Table 1 ). The total and individual contents of the anthocyanins tended to decrease in both liquors during the period of maceration, being almost fully lost in the sixth month of storage, with respect to the anthocyanin content of both fruits. However, the decrease in the anthocyanin content was lower in the maqui liquor at 6 months of maceration (86.0% vs. 92.3%) and after a year (93.6% vs. 99.4%) (Figure 1 ). The factors that affect the stability of anthocyanins include structure, pH, temperature, co-pigments, light, selfassociation, metallic ions, ascorbic acid, oxygen, sugars and their degradation products, proteins, and sulfur dioxide [9] . The type of anthocyanidin, its glycosylation pattern, and its acylation with aromatic and/or aliphatic acids also have an important effect on anthocyanin stability, although the storage temperature is the main factor determining anthocyanin loss [9] . It is noteworthy that the new maqui liquor had a higher anthocyanin content and a lower percentage loss over time. Concerning the chlorogenic acid derivatives, only Pacharán displayed quantifiable amounts, represented mainly by a large amount of 3-O-caffeoylquinic acid (C1) ( Table 1 ). According to the molecular masses, fragmentation pattern, characteristic spectrum, and reference literature sources [4] , 3-O-p-coumaroylquinic acid (C2), 4-O-caffeoylquinic acid (C3), and 3-O-feruloylquinic acid (C4) were also identified in significant amounts. It is important to note that there was higher retention of the chlorogenic acid derivatives during maceration, with respect to the total and individual anthocyanins in the Pacharán: 44.4 and 52.9% loss of total chlorogenic acid derivatives after 6 and 12 months of maceration, respectively. This chlorogenic acid stability during storage at 4 and 20°C has been reported previously in apple juice [10] .
The results show that the anthocyanin levels tended to decrease significantly during maceration, in both liquors, probably due to the effect of the temperature (20ºC); this loss was less in the new maqui-berry liquor. However, chlorogenic acid derivatives were detected only in Pacharán, and their retention during maceration was greater with respect to the total and individual anthocyanins in Pacharán. Some novel bioactive phytochemicals from Pacharán have been identified in this work, and the study of their chemical profile and evolution during maceration will help to understand how certain phenolics are transferred from fruits to liquors. Studies of their organoleptic properties and bioactivity have commenced.
Experimental
The sloe berries were obtained from Importaciones Samanes S.L (Spain), the maqui berries from Dr Speisky (INTA-UCHILE), and the aniseed liqueur, called "La Queleña", from Vinos y Licores Renocal S.L. (Spain). The liquors were prepared according to the Spanish regulation of specific denomination "Pacharán Navarro" and its Regulatory Council [11] . The berries were added separately to aniseed liqueur in a proportion of 250 g/L. Then the samples were stored at 20ºC, in darkness without O 2 contact. In addition, the berries were analyzed at the same concentration (250 g/L) to obtain the initial values. Both berry liquors (Pacharán and maqui liquor) were stored for 12 months and analyzed after 6 and 12 months of maceration. The analyses were performed in triplicate. The HPLC-DAD-ESI/MSn analyses were carried out using previously reported conditions [4] .
